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Acacia, with over 955 species, represents the largest genus of flowering plants in Australia [1].  The 
cut flower and foliage export potential of the extensive Australian Acacia flora has been recognised 
domestically and internationally [2].  However, inherently short vase life is characteristic of attractive 
Acacia species.  Flowers and foliage desiccate quickly, rendering cut stems unattractive within 2 to 6 
d [3].  Rapid decline in vase water uptake is associated with this short vase life [4, 5].  Xylem 
occlusions caused by physical (e.g. cavitation, air emboli), physiological (e.g. wound-induced 
suberisation, tyloses and gum exudation) and microbiological (e.g. bacteria) processes can decrease 
stem hydraulic conductivity [6].  Acacia sp. are well known to produce gummy exudates [7].  
However, it is yet to be determined whether physiological processes or microbial proliferation at the 
stem end is the primary determinant of their poor postharvest water relations. 
 
Scanning electron microscope (SEM) and light microscope (LM) techniques were applied to examine 
xylem blockage of A. holosericea, our test species.  This species typically has a vase life in water of 
just 4 to 7 d.  For SEM, stem end samples were fixed in 3% glutaraldehyde (v/v) in 0.1 M phosphate 
buffer, microwave processed, dehydrated in a graded ethanol series, dried with 
hexamethyldizilasane (HMDS), mounted on aluminium stubs and viewed under JEOL 6300 F SEM at 
8 kV accelerating voltage.  For LM, stem end samples were chemically fixed in the same manner 
followed by postfixing with 1% osmium tetroxide (v/v) in 0.1 M cacodylate buffer.  Under microwave 
processing, samples were dehydrated in a graded ethanol series, infiltrated with LR White resin 
under high vacuum and placed in a rotator for 7 d.  Samples were then embedded in fresh LR White 
resin at 60°C overnight.  Semi-thin sections were obtained with an ultramicrotome, stained with 
toluidine blue O and viewed under Olympus BX61 light microscope. 
 
After standing in deionised water (DIW) for 1 h (d 0), SEM micrographs revealed amorphous deposits 
on cut stem end surfaces of A. holosericea.  The composition of these substances is to be 
determined by histochemical LM studies.  After being in DIW for 7 d, microbial biofilm formation was 
evident on the cut surfaces and xylem vessel walls.  Microbes and their exopolysaccharide (EPS) 
products can physically block xylem conduits, especially inter-vessel pits; thereby hindering lateral 
water movement through the xylem [8].  LM observations showed non-lignified substances in the 
xylem vessel lumen and on wall surfaces.  These substances will also be histochemically 
characterised in future LM work. 
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